Stereoselectivity at the calcium channel: different profiles of hemodynamic activity of the enantiomers of the dihydropyridine derivative PN 200-110.
The enantiomers of PN 200-110 (PN), a highly potent calcium antagonist, were synthesized by a stereoselective synthesis. Cross-contamination was less than 0.2% for the (S)-enantiomer and 0.5% for the (R)-enantiomer. Both isomers inhibited depolarization-induced contraction of rabbit aorta, the (S)-enantiomer being much more active: The pD'2 values were 9.1 and 6.9 for the (S)- and the (R)-enantiomer, respectively. This activity of (R)-PN on potential-operated channels can be attributed to the contamination with 0.5% of (S)-PN. In anesthetized cats, the (S)-enantiomer lowered blood pressure and heart rate dose-dependently (0.3-10 micrograms/kg i.v.). The (R)-enantiomer had almost no effect on heart rate (HR) and blood pressure (BP) at doses up to 300 micrograms/kg. However, both enantiomers increased cardiac output and blood flow to the heart and the brain. The effects on regional blood flow were tissue-dependent, the (R)-enantiomer being surprisingly potent in the subendocardium of the left ventricle. The qualitative and quantitative differences between the activities of the two enantiomers suggest that the results obtained cannot merely be explained by traces of the more active enantiomer contaminating the less active enantiomer. These results, together with those found with the enantiomers of a nitro-substituted dihydropyridine, suggest that calcium channels appear to be able not only to discriminate between enantiomers but also to respond differently to them.